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* Afghanistan and Pakistan have
complexities in water resources

* Need for Integrated snow and
rainfall estimation and modeling
for prediction of floods and
droughts in Afghanistan and
Pakistan

* Lack of unified prediction analysis
and data source with the
integrated surface and
groundwater modeling
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* Upper Chitral River sub basin
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Afghanistan, Pakistan,
Kazakhstan and US
institutions
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Scientific Objectives

Scientific objective is to develop:

1. KRB flood prediction models using satellite
observations that capture the magnitude, timing,

and spatial distribution of watershed scale with
snowmelt parameters

2. Integrated surface and ground water modeling and
prediction analyses

The methodologies and expertise of Dr Jennifer Jacobs and the NASA supported project: «Satellite Enhanced Snowmelt
Flood Predictions in the Red River of the North Basin, USA» are targeted to adapt for KRB.
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Development Objectives

Web Geo Portal, RS & GIS
Snow-glacier melt modeling
Hydro — Meteorological modeling
Hydrological modeling

Hydraulic modeling, Flash Flood
Underground water modeling

Integrated water modeling



Progress and Results

Data collection for Chitral River Basin and KRB in progress
Development of Web portal in progress to share data for use

Involvement of different institutions and organizations including CCRD,
Metrology, Geology, Focus foundation, Irrigation, Geography, MoWP, MoEW,
Water resources, Climate Change, Hydrology, Civil Engineering, IWMI,
Agricultural, Geophysics, Minerals, Remote sensing and GIS and others from
Pak, Afg and CA countries.

CAWa summer school, 3-17% June, 2017; organized by German GFZ, WB,
UNESCO USAID PEER

60 MS-PhD level Female-Male participants from Central Asian region, incl.
Afghanistan, Kazakhstan, Kyrgyzstan, Pakistan, Tajikistan, Turkmenistan,
Uzbekistan

Identification and formulation of 7 sub-research group
- Glacial and Integrated water modeling from Afg and pak sides

Post visit reports and way forward

UNDP cooperation for RS droughts tracking, geoportal training, 22-24% June,
2017

Cooperation with US-Canada Red River Basin Commission (RRBC)
Cooperation with Research Organization for Development (ROD)
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= CAWA

www.cawa-project.net

Climate Models

A powerful tool to overcome the observational shortcomings...

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
' in
Sor
Clouds
Atmosphere ’

Nf o,l A’n S ’ !y
HO,C0, CH,NO,0,etc. OmeA®y 0/
Aerosols ,' i Atmosphere-Biosphere

Changes in the Cryosphere:
Snow, Frozen Ground, Sea Ice, lce Sheets, Glaciers

Changes in the Ocean:

Changes in/on the Land Surface:
Circulation, Sea Level, Biogeochemistry

Orography, Land Use, Vegetation, Ecosystems
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== CAWA

WUEMOCA Features at a Glance — Beta Version

Water Use Efficiency Monitor in Central
2 Lo 5 i
cwona W %ASIa; L8 - Automated
¢ 08 et el ‘6 : ? ‘9 monitoring and
: Q2 == Y isualization

— | instrument for
sustainable land
management an
decision making
and program
planning proces:

User Manad

7 Frequectly shed Questons
-

Glossary

Vil Gy

Map Legend 17

e 2l
ANl aggregation levels
Farm gross output actudl (tons)
rrigated acreage per Crop (Na)
1 rrgated and use per (rop (W)
Net rngated area (ha) e Shamsutdinoy WUA - Cotton in t/ha

L

Temporary unused rrigable nd (W)

- o
{ 11 "']
Regular Raster onty APPL Irformmanion 0 the (1O ProduCtion per Unk of Fanvested ares ] @

{ Crep rotation () s

Falow and frequency () N
rrigated Crop type chversity ()

| Major andt use ()

2000 2001 2002 3003 2004 2000 2000 2007 2000 2009 2099 20N 3913 2003 0% 018 v

indhcacoes 1o §uoel C(hart s PNG

T T A

Vodily dang'ara naymansoy WUA - Cottone 3.50ha in 2013

s.5u"

https://wuemoca.geographie.uni-wuerzburg.de/app/




3 ; Hydrologic Engineering Center «US Army Corps of Engineers
US Army Corps of Engineers (USACE) HEC RAS and HEC HMS
A ABC ETTERS SOFTWARE PUBLICATIONS TRANING VISITORS LINKS CC modeling tools adaptation
http://www.hec.usace.army.mil/

software/

*USAID CHARIS: Contribution to
High Asia Runoff from Ice & Snow
project adaptation
*http://nsidc.org/charis

Research Project:
Contribution to High Asia
Runoff from Ice & Snow

(CHARIS)

This collaborative study assesses

the role of glaciers
£now cover in the hydrology of the
mountains of High Asia



€  Cft Owwwrbdinorg

RED RIVERS .
DECISION INFORMATION NETWORK

*Shared Tooks For Regional

HOME | ABOUT THE BASIN | DATA | TOOLS | COMMUNICATION | SEARCH |

= Selving”

Home >> About

International Basin with
Numerous Jurisdictions

Project Backoround The Red River Basm of the North has rested in water management

The idea is to pro

Geograghuc SEfing about information tha

Histoncal Flooding
Histoncal Droughts
Organizations
Policies & Procedures

Links

The US-Canada Red River Basin
Commission

https://

www.redriverbasincommission

imormabion they can use
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Home > [Data > Water Rescurce Models

Inventory of Models for the Red River Basin
(This & not 2 comprehensive investary of models. 2 currently only containg bydrologic 2nd hyérauic models that mere provided from volunkary orgarizaions. The invenory is meant bo provide some general
rformaon 2nd 3 contact organaatien for more informabos, For mere information, please vist the fraquently ask g peo2. I you would bke 12 266 2 model or make 2 cormection, please contact the webmagier
or il out §
Locate oa Map | Help
View Detais USGS HUC Name Detaied Location Creation Date Type of Modd

Junehery 51199 Hydrology

Browse
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« 2 Countries

« 3 States

* 1 Province

* Numerous Counties and Rural
Municipalities
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[ ) Red River Basin Decision L.. *

C A © www.rrbdin.org/data/lidar.sp
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RED RIVERBASIN

DECISION INFORMATION NETWORK

"Shared Tools For Regional Problem Solving”

HOME | ABOUT THE BASIN | DATA | TOOLS | COMMUNICATION | SEARCH
- |
Home => Data >> LIDAR

Light Detection and Ranging (LIDAR)
LIDAR is a remote sensing system that uses the speed of light to collect millions of digital elevatior
accuracy elevation products for a large area. There are many resources to learn more about LIDAR

Home >> [WILiDAR Tools

[WI LiDAR Viewer The Red River Basin Mapping Initistive (RRBMI) includes all or portions of 45 counties in N
for & high-resolution digital elevation dsts collection project in the United States portion of
GIS application to view and disseminate the LiDAR data. The W has developed an applic
|W| LIDAR Download POﬂal plesse visit the |WI website.

Tools and Services Provided by Other What do you want to do?

Organizations

Extent of LIDAR
Data Collects

1 Planned LIDAR
Data Collects

Click on the Lidar data

NORTH DAKOTA
SOUTH DAKOTA!

for o re informaton

[ Digital Elevation Models (DEM) ] | [ Light Detection and Ranging (LIDAR) |
[ Intederometric Synthetic Aperture Badar (IESAR) ) | [ Surveys |

+ Download IWI LiDAR data

o North Dakota State Water Commission - Launch "IWI LiDAR Download Portal"

- Help Page
* Horth Daketa GIS WUB - I LIDAR Metadata
o Minnesota Geospatil Information Office - Aquisition Dates by Block

+ View and print LiDAR data (including 2ft contours)
- Launch "IWI LiDAR Viewer"

- Help Page

+ View LiDAR data in GIS desktop software
ArcGIS Software

- Instructions to Add WMS senice from ND GIS HUB
- Includes DEM and Shaded Relief Images

- Instructions to Add WMS senvice from MnDNR

- Includes 2ft contours

- Instructions to Add 2008/9 Red River Aerial Photos from MnGeo
- Includes 1ft resolution aerial photos for the Red River valley

Google Earth (Instructions Coming Soon)

¢ USGS CLICK

-

Click on the Red Riwver
~Basin to see a detailed
-~ shaded relief map

Elevation in Meters

3 103 - 402

«O3-on
822 .30
841 - 10%
1060 - 1279

1280 . 1908
1406 . 117
1718 . 1808
1037 . 2160
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Coll For Collaboration

For further information please contact us:

info@rod.af 0770 444 333



Precip. Data (Show-Rain) & RS: GPM- | | Field Observation - GPR Snow-Rain, Soil
GPCP (GEWEX), MERRA, MODIS, & Land use (hydraulic conductivity):
Radarsat, Landsat Spring, Summer, Fall, Winter

REMOTE SENSING SATELLITE

o 2

RS data processing yl(

W
ERDAS, ENVI, PCI <> G|S
Geomatics, ECognition

Input data for modeling: 1) Precip-SWE, 2) surface water-snow coverage, 3) discharge,
4) hydraulic conductivity, 5) water level

¢

HA f]w GIS-HAZUS MODELING

Output: Surface water coverage — Discharge-Precipitation-Water Level

$

Result users: Disaster Agencies, WSA - Flood Drought Disaster, Local Communities -Municipalities, Nat
Resource Oil & Gas Mining companies, MASAS-X (Multi-Agency Situational Awareness Systems)
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Data GIS & Data Storage Engineering Models
, Interface
Previous data models l
works /
Public web | Hydraulic /
f
GEO RAS HEC-RAS |
Radar MIKE-GIS / MIKE 11 /
HYDAT Q Arc Hydro Rttt b el e :. =~
data model .
MWS o : Hydrological :
LIDAR e — HEC DSS J GEO-HMS | g SFSEFQ@ :
Data Storage System
Agricult. s ‘ MIKE:Sb / :
Depart SHEF [ / .
\/ Standard Hydrologic Exchange Format | |\ ' @ - - - - L ——— _l
: SNG
MB Fire Standard Hydrologic Grid
Depart Hydrologic Rai:::lll\:nal sis Project / /
ik y 22 | Water Quality
MIKE SHE
Weather MIKE-GIS 4= ECO LAB
bug /
/ /
Data retrieving
U.S. NWS From FTP, HTTP, HTTPS - :
internet protocols
JAVA -Jython-Pyphon scripts J

Engineering works
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GPS R8 GNSS Trimble (
http://www.trimble.com).

LEICA http://www.leica.com




DEM-DSM-DTM

DEM (Digital Elevation Models)
DSM (height of the surface objects above the mean sea level )

DTM (he earth height without all surface objects, including vegetation, water bodies and
engineering constructions)

¥ 0 25 50 100 km
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Modeling Tools

* HEC RAS
Hydraulic | __| Hydrologic | °DELF3D
M d I. Discthime/Peaks' MOdeling * MIKE 11
ode Ing *iRICNays2DFlood
[ *IFAS

Topograph Streamflow LU GIS Precipitatio @

Model Parameters!

Hydraulic J\ , HydrOIOQic._.
Modelin isch/Time/Peaks I
g Disch/Time/Peak MOd?Ilng « HEC HMS
*SWAT
* MIKE SHE

Topograph Streamflow LU GIS Precipitatio

Model Parameters! 19



Data Sharing and Dissemination

* Needs
Web Geo Portal, similar to RRBC, data for modeling

e Challenges
1) high resolution, 1-5 m, DEM-DSM-DTM
2) discharge gaging data on the country borders

Fig. 1. Shows Kabul River Basin's snd Sub-tasns 20




Engaging with Policy Makers

* Desired Audience
— BS-MS-PhD level students and researchers, ROD
— Ministers, River Basin Committees, Farmers
— Advisors: RRBC, ISTS, IWRI

* Challenges
— Transparency
— RRBC, ISTS, IWRI
— RS & GIS & Modeling

21
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